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Description 

This invention relates to a display control device 
where in order to reduce power consumption, input data 
is stored to be sequentially displayed on a display screen 
and, particularly, to a display control device adapted to 
turn off a display unit as long as no change in a displayed 
content takes place. 

A display control device is well known in which input 
data is stored in a memory and displayed sequentially 
on a screen. In such a display control device, a display 
controller-kernel unit delivers a control signal to a display 
panel, such as a liquid crystal display (LCD) panel or the 
like, in accordance with control instructions from an ex- 
ternal unit, such as a central processing unit (CPU), to 
commence the control of the display panel and also 
stores data (character codes) fed from the CPU in a 
memory. The stored data are successively read from the 
memory, converted by the display controller-kernel unit 
to data to be displayed (character patterns) and fed to 
the display panel for display. 

Since the above-referred display control device 
reads the content of the memory to cause it to be dis- 
played on the display screen even when no change in 
displayed content takes place, there is a drawback in that 
power is consumed even when no data are required to 
be displayed. 

It is well known to turn off a display screen when no 
data are required by displayed. For example, Japanese 
Patent Public Disclosure No. 9634/86 laid open on Jan- 
uary 1 7, 1 986 discloses a display control device for caus- 
ing data to be displayed for a predetermined period of 
time in response to an operation of an input means. It is, 
however, necessary in such a prior art to provide an ad- 
ditional software to the control device and change a dis- 
play controller-kernel unit, which will result in an increase 
in the size and cost of the device. 

Japanese Patent Public Disclosure No. 112371/84 
laid open on June 28, 1984 also discloses a technique 
for automatically turning off a screen when a predeter- 
mined period of time for which the same image is dis- 
played has lapsed. This technique also has such prob- 
lems as mentioned above. 

EP-A-0 265 209 discloses a display apparatus 
whose display data control section with CPU and mem- 
ories and display section are located far from each other 
and separately supplied with power from their respective 
local power sources. When display data are delivered 
from the display data control section a control system 
switches on the power source of the display section and 
off when no display data are supplied. The control sys- 
tem comprises a counter which is reset by the display 
data from the display data control section and which con- 
trols a switch. The switch connects the power supply to 
the display section. When no display data arrive the 
counter counts up to a fixed count value and opens the 
switch for the power supply. When data arrive, i.e. the 
reset of the counter is activated, the switch is closed. The 



reset signals are dependent on the input data signals of 
the memory. The control system of this prior art shows 
the disadvantage that the power is consumed even when 
no change in displayed content exists. 

5 It is an object of the invention to provide a display 
device capable of reducing a power consumption of a 
display control device, by adding simple circuits thereto, 
when no data are required to be displayed. 

To attain this purpose, the present invention pro- 

io vides a display control device including a display control- 
ler for receiving input data, storing it in a memory, se- 
quentially reading the data stored in the memory and 
transmitting it to a display unit, the device comprising: 

'5 timer means for generating an output at the time 
when a predetermined period of time has lapsed 
from the time of the data being written in the mem- 
ory; 

gate means inserted in a signal line connecting the 
20 display controller and the display unit; and 

control means for closing the gate means in 
response to the output of the timer means to disable 
the display unit, and for opening the gate means in 
response to the writing of the data in the memory to 
25 enable the display unit. 

The display controller and the LCD panel may be 
connected by a signal line for transmitting a data shift 
clock as well as by a signal line for transmitting LCD data, 

30 and the gate means may be inserted in these signal lines. 
According to a further aspect of the invention, the 
present invention provides a display control device for 
receiving input data at a display controller-kernel unit, 
storing it in a memory and sequentially reading the stored 

35 data from the memory and displaying it on a display unit, 
the device comprising: 

a counter which is reset when a signal indicating 
writing of data in the memory is detected to output 
40 a counter signal when a predetermined value has 
been counted; 

a display control circuit for outputting a control signal 
so as to close a gate inserted in a signal line between 
the display controller- kern el unit and the display unit 
45 jn response to the counter signal to interrupt the sig- 
nal line and turn off the backlight of the display unit; 
and 

means for invalidating the control signal when the 
fact that a signal is written in the memory is detected. 

50 

The foregoing and other objects and advantages of 
the invention will become more apparent from the follow- 
ing detailed description with reference to the accompa- 
nying drawings. 

55 

Fig. 1 is a block diagram showing the structure of an 
embodiment of a display control device in accord- 
ance with the present invention; and 
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Fig. 2 is a flow chart for explaining an operation of 
the display control device of Fig. 1 . 

Fig. 1 is a block diagram showing the structure of an 
embodiment of a display control device in accordance 
with the present invention. In the drawing, a display con- 
troller-kernel unit 1 is connected to a CPU bus 2 which 
transmit a control signal from a CPU (not shown). The 
display controller-kernel unit 1 is also connected through 
a memory bus 3a to a memory 3 and delivers a control 
signal to a control signal line 4a, a data shift clock to a 
clock line 4b and a display data to a data line 4c. The 
display controller-kernel unit 1 is further connected 
through the signal line 4a to an LCD panel 4. 

The memory bus 3a is connected to a reset terminal 
of an internal counter 5, and the control signal line 4a is 
connected to a count terminal of the internal counter 5. 
The counter signal or output of the internal counter 5 is 
output to a signal line 5a. 

The internal counter 5 is connected through the sig- 
nal line 5a to a display control circuit 6. The display con- 
trol circuit 6 delivers a clock control signal to a signal line 
6a, a data control signal to a signal line 6b and a backlight 
control signal to a signal line 6c. 

A clock gate 7 and a data gate 8 are inserted in the 
signal lines 4b and 4c , respectively, connecting between 
the display controller-kernel unit 1 and the LCD panel 4, 
the signal line 6a being connected to both of the gates, 
the signal line 6b to the data gate 8 and the signal line 
6c to the LCD panel 4. 

In operation, when control instructions are fed from 
the CPU through the CPU bus 2 to the display control- 
ler-kernel unit 1, it delivers the LCD control signal 
through the signal line 4a to the LCD panel 4 and com- 
mences the control of the LCD panel 4. 

The display controller-kernel unit 1 produces a 
memory control signal for controlling the memory 3 and 
a data shift clock pulse for storing the data (character 
codes) fed through the CPU bus 2 in the memory 3. The 
data stored in the memory 3 are sequentially read, con- 
verted to display data (character patterns) and output to 
the LCD display data line 4c. 

The internal counter 5, when it detects the fact that 
a write-in signal has been output to the memory bus 3a, 
clears its count values and receives the LCD control sig- 
nal from the signal line 4a to commence a counting op- 
eration (Steps S1 - S3 of Fig. 2). Simultaneously, the dis- 
play control circuit 6 operates to open the clock gate 7 
and the data gate 8 by the clock control signal and the 
data control signal, whereby the display data fed through 
the data line 4c is updated by the clock pulse supplied 
through the LCD data shift clock line 4b and displayed 
on the LCD display panel 4. 

If no write-in signal is detected on the memory bus 
3a during a predetermined value has been counted and 
a predetermined period of time has lapsed, a counter sig- 
nal is delivered to the counter signal line 5a (Steps S4 - 
S5). 



When detecting the counter signal on the signal line 
5a, the display control circuit 6 delivers the clock control 
signal, the data control signal and the backlight control 
signal to the signal lines 6a, 6b and 6c, respectively, so 
s that the clock gate 7 and the data gate 8 are closed by 
the clock control signal and the data control signal and 
the backlight of the LCD panel 4 is switched off, thus 
causing the display of the LCD panel 4 to be turned off 
(Steps S6 - S7). 
10 When a write-in signal is output again to the memory 
bus 3a while the display is being turned off, the display 
control circuit 6 operates to cancel all of the clock control 
signal, data control signal and backlight control signal 
which have been output up to this time (Steps S8 • S9), 
and the display is recovered on the LCD panel 4. 

In this manner, this embodiment operates to turn off 
the display unit after a predetermined lapse of time de- 
fined by the counter 5, in the event that no change in 
display content takes place, and thus a power consump- 
tion is reduced when no data are required to be display. 

Although the present invention has been described 
in detail with reference to a preferred embodiment, var- 
ious modifications and alterations can be effected with- 
out departing from the scope and spirit of the invention. 
In stead of the LCD panel, for example, a CRT, plasma 
display or the like can be used as a display unit. 



Claims 

30 

1 . A display control device including a display control- 
ler (1 ) for receiving input data storing it in a memory 
(3), sequentially reading the data stored in the mem- 
ory (3) and transmitting it to a display unit (4), com- 

35 prising timer means (5) for generating an output at 
the time when a predetermined period of time has 
lapsed, characterized in that said timer means (5) 
generates an output after a predetermined period 
from the time of the data being written in said mem- 

40 ory (3), 

that gate means (7,8) are inserted in a signal 
line (4a-c) connecting said display controller (1 ) 
and said display unit (4); and 

45 control means (6) are provided for closing said 

gate means (7,8) in response to the output of 
said timer means (5) so as to disable said dis- 
play unit (4), and for opening said gate means 
(7,8) in response to the writing of the data in said 

50 memory (3) to enable said display unit (4). 

2. A control device as set forth in Claim 1 , wherein said 
timer means is a counter (5) which is reset in 
response to the writing of the data in said memory 

5 5 (3) and provides an output signal when said counter 
(5) has counted up to a value corresponding to the 
predetermined period of time. 
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3. A control device as set forth in Claim 1 or 2, wherein 
said display unit is an LCD panel (4), and said control 
means (6) is operable to receive the output from said 
counter (5) for disabling the backlight of said LCD 
panel and to detect the writing of the data in said s 
memory (3) for enabling said backlight. 

4. A control device as set forth in Claim 1, 2 or 3, 
wherein said display controller (1) and said LCD 
panel (4) are connected by a signal line (4b) for '0 
transmitting a data shift clock as well as by a signal 
line (4c) for transmitting LCD data, said gate means 
(7,8) being inserted in these signal lines (4b, 4c). 

5. A display control device as set forth in Claim 1 , char- is 
acterized in that said display controller is a display 
controller-kernel unit (1), storing input data in a 
memory, sequentially reading the stored data from 
said memory (3) and displaying it on said display 
unit, said control device comprising: 

a counter (5) which is reset when a signal indi- 
cating writing of data in said memory (3) is 
detected to output a counter signal when a pre- 
determined value has been counted; 
a display control circuit (6) for outputting a con- 
trol signal so as to close a gate (7,8) inserted in 
a signal line (4a-c) between said display con- 
troller-kernel unit (1 ) and said display unit (4) in 
response to said counter signal to interrupt said 
signal line and turn off the backlight of said dis- 
play unit (4); and 

means (6) for invalidating said control signal 
when the fact that a signal is written in said 
memory is detected. 

Patentansprucho 

1. Anzeigesteuervorrichtung enthaltend ein Anzeige- 40 
steuergerat (1) zum Empfang von eingegebenen 
Daten, zu deren Speicherung in einem Speicher (3), 
zum aufeinanderfolgenden Lesen der in dem Spei- 
cher (3) gespeicherten Daten und zu deren Ubertra- 
gung zu einer Anzeigeeinheit (4), mit Zeitgebermit- 45 
teln (5) zum Erzeugen eines Ausgangssignals zu 
dem Zeitpunkt, zu dem eine vorbestimmte Zeit- 
spanne verstrichen ist, 
dadurch gekennzeichnet, 

50 

daB die Zeitgebermittel (5) ein Ausgangssignal 
erzeugen, nachdem eine vorbestimmte Zeit- 
spanne von dem Zeitpunkt des Schreibens der 
Daten in den Speicher (3) verstrichen ist, 
daB Tormittel (7,8) in eine das Anzeigesteuer- ss 
gerat (1) und die Anzeigeeinheit (4) verbin- 
dende Signalleitung (4a-c) eingefugt sind; und 
Steuermittel (6) vorgesehen sind zum Schlie- 



Ben der Tormittel (7,8) in Abhangigkeit von dem 
Ausgangssignal der Zeitgebermittel (5), urn die 
Anzeigeeinheit (4) abzuschalten, und zum Off- 
nen der Tormittel (7,8) in Abhangigkeit von dem 
Schreiben der Daten in den Speicher (3), urn die 
Anzeigeeinheit (4) einzuschalten. 

2. Steuervorrichtung nach Anspruch 1 , worin die Zeit- 
gebermittel ein Zahler (5) sind, der in Abhangigkeit 
von dem Schreiben der Daten in den Speicher (3) 
zuruckgesetzt ist und ein Ausgangssignal liefert, 
wenn der Zahler (5) bis zu einem Wert entsprechend 
der vorbestimmten Zeitspanne hochgezahlt hat. 

3. Steuervorrichtung nach Anspruch 1 Oder 2, worin 
die Anzeigeeinheit eine LCD-Tafel (4) ist und die 
Steuermittel (6) betatigbar sind zum Empfang des 
Ausgangssignals des Zahlers (5) fur das Abschalten 
des Hintergrundlichts der LCD-Tafel und fur das 
Erfassen des Schreibens der Daten in den Speicher 
(3) zum Einschalten des Hintergrundlichts. 

4. Steuervorrichtung nach Anspruch 1 , 2 oder 3, worin 
das Anzeigesteuergerat (1 ) und die LCD-Tafel (4) 



einen Zahler (5), welcher zuruckgesetzt wird, 
wenn ein das Schreiben von Daten in den Spei- 
cher (3) anzeigendes Signal erfaBt wird, urn ein 
Zahlersignal auszugeben, wenn ein vorbe- 
stimmter Wert gezahlt wurde; 
eine Anzeigesteuerschaltung (6) zum Ausge- 
ben eines Steuersignals fur das SchlieBen 
eines in eine Signalleitung (4a-c) zwischen der 
Anzeigesteuergerat-Kerneinheit (1) und der 
Anzeigeeinheit (4) eingefugten Tores (7,8) in 
Abhangigkeit von dem Zahlersignal fur die 
Unterbrechung der Signalleitung und Abschal- 
tung des Hintergrundlichtes der Anzeigeeinheit 
(4); und 

Mittel (6) zum Ungulttgmachen des Steuersi- 
gnals, wenn der Umstand, daB ein Signal in den 
Speicher geschrieben wird, erfaBt wird. 



25 durch eine Signalleitung (4b) zum Ubertragen eines 
Datenschiebetaktes sowie durch eine Signalleitung 
(4c) zum Ubertragen von LCD-Daten verbunden 
sind, wobei die Tormittel (7,8) in diese Signalleitun- 
gen (4b,4c) eingefugt sind. 

30 

5. Anzeigesteuervorrichtung nach Anspruch 1, 
dadurch gekennzeichnet, daB das Anzeigesteuer- 
gerat eine Anzeigesteuergerat-Kerneinheit (1) ist, 
welche Eingangsdaten in einem Speicher speichert, 
35 die gespeicherten Daten aufeinanderfolgend aus 
dem Speicher (3) Itest und sie auf der Anzeigeein- 
heit darstellt, wobei die Steuervorrichtung aufweist: 
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Revendtcations 

1. Dispositif de commande d'affichage qui comporte 
une commande d'affichage (1) pour recevoir des 
donnees d'entree, pour les stocker dans une s 
memoire (3), pour lire en sequence les donnees 
stockees dans la memoire (3) et pour les transmettre 
a une unite d'affichage (4), comprenant des moyens 
de temporisation (5) pour engendrer un signal de 
sortie au moment ou un laps de temps predetermine 10 
est echu, caracterise en ce que lesdits moyens de 
temporisation (5) engendrent un signal de sortie 
apres un laps de temps predetermine a compter du 
moment ou les donnees sont ecrites dans ladite 
memoire (3), 15 



2. Dispositif de commande selon la revendication 1 , 30 
dans lequel lesdits moyens de temporisation sont un 
compteur (5) qui est remis a zero en reaction a I'ecri- 
ture des donnees dans ladite memoire (3), et qui 
fournit un signal de sortie quand ledit compteur (5) 

a compte jusqu'a une valeur qui correspond au laps 35 
de temps predetermine. 

3. Dispositif de commande selon la revendication 1 ou 
2, dans lequel ladite unite d'affichage est un pan- 
neau d'affichage a cristaux liquides (4) et lesdits 
moyens de commande (6) sont operationnels pour 
recevoir te signal de sortie dudit compteur (5) pour 
mettre hors service la lumiere de fond dudit panneau 
d'affichage a cristaux liquides, etpourdetecterl'ecri- 
ture des donnees dans ladite memoire (3) pour met- 45 
tre en service ladite lumiere de fond. 

4. Dispositif de commande seton la revendication 1 , 2 
ou 3, dans lequel ladite commande d'affichage (1 ) 

et ledit panneau d'affichage a cristaux liquides (4) so 
sont relies par une ligne de signal (4b) pour trans- 
mettre un signal d'horloge de decalage de donnees, 
ainsi que par une ligne de signal (4c) pour transmet- 
tre des donnees d'affichage a cristaux liquides, les- 
dits moyens de porte (7, 8) etant inseres dans ces ss 
lignes de signaux (4b, 4c). 

5. Dispositif de commande d'affichage selon la reven- 



dication 1 , caracterise en ce que ladite commande 
d'affichage est une unite de noyau de commande 
d'affichage (1), qui stocke les donnees d'entree 
dans une memoire, qui lie en sequence les donnees 
stockees dans ladite memoire (3), et qui les affiche 
sur ladite unite d'affichage, ledit dispositif de com- 
mande comprenant: 

un compteur (5) qui est remis a zero quand un 
signal indiquant I'ecriture de donnees dans 
ladite memoire (3) est detectee pour emettre un 
signal de comptage quand une valeur predeter- 
minee a ete comptee; 

un circuit de commande d'affichage (6) pour 
emettre un signal de commande afin de fermer 
une porte (7, 8) inseree dans une ligne de signal 
(4a-c) entre ladite unite de noyau de commande 
d'affichage (1) et ladite unite d'affichage (4) en 
reaction audit signal de comptage pour inter- 
romp re ladite ligne de signal et eteindre la 
lumiere de fond de ladite unite d'affichage (4); et 
des moyens (6) pour invatider ledit signal de 
commande quand le fait qu'un signal est ecrit 
dans ladite memoire est detecte. 



40 



45 



que des moyens de porte (7, 8) sont inseres 
dans une ligne de signal (4a -c) qui relie ladite 
commande d'affichage (1 ) et ladite unite d'affi- 
chage (4); et 20 
des moyens de commande (6) sont prevus pour 
fermer lesdits moyens de porte (7, 8) en reac- 
tion au signal de sortie desdits moyens de tem- 
porisation (5) de facon a mettre ladite unite 
d'affichage (4) hors service, et pour ouvrir les- 25 
dits moyens de porte (7, 8) en reaction a I'ecri- 
ture des donnees dans ladite memoire (3) pour 
mettre ladite unite d'affichage (4) en service. 
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